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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims: 

1 . (currently amended) A method for calculating duration of a representati ve 
cardiac cycle using ECG waveform data, the method comprising: 

generating the ECG waveform data using an electrocardiogram device; 

evaluating said ECG data to validate a signal from said electrocardiogram device; 

detecting QRS complexes of ECG data using a detection function; 

analyzing underlying cardiac rhythm based on said detected QRS complexes; 

selecting an even number N of substantially normally shaped consecutive QRS 
complexes; 

computing an RR interval between said consecutive QRS complexes to yield N-l 
intervals; 

calculating duration of the representative cardiac cycle by averaging at least a 
plurality of said N-l intervals; 

wherein said calculating duration of the representative cardiac cycle by averaging 
includes averaging by one of: a mean method comprising discarding at least one of a 
longest and a shortest interval of said N-l intervals, and computing a mean of a remaining 
Nrl intervals indicative of the representative cardiac cycle so as to associate with a 
computed tomography imaging system scan; and A a median method. [[;]] 

wherein in - r es po ns e to said averaging being averaging by s aid mean meth od, s a id 
mean method comprises: 

di scarding at lea s t on e of q longest and a - short os t - intorval of Gaid N 1 interva ls; 

arid 
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een^ uting a m e an of a remaining N 1 intervals indicative of the representative 
cardiac cycl e go as to associat e wit h a c o mput ed tomography imaging system so asr 

2. (original) The method of claim 1, wherein said selecting an even number 
N of substantially normally shaped consecutive QRS complexes includes N >8. 

3. (original) The method of claim 1, wherein said validating said signal from 
said electrocardiogram device includes evaluating for at least one of noise, baseline 
stability^ artifacts, including combinations of at least one of the foregoing. 

4. (original) The method of claim 1, wherein said analyzing underlying 
cardiac rhythm includes determination of a suitable heart rate. 

5-6. (canceled) 

7. (original) The method of claim 6, wherein said discarding includes 
discarding said N- 1 intervals >1 second. 

8. (original) The method of claim 5, wherein said median method comprises: 
arranging said N-l intervals in ascending order; and 

selecting a middle interval of said N-l intervals in ascending order, said middle 
interval indicative of the representative cardiac cycle so as to associate with a computed 
tomography imaging system scan. 

9. (original) The method of claim 1 , wherein said selecting an even number 
N of substantially normally shaped consecutive QRS complexes includes selecting N+L 
consecutive QRS complexes if abnormally shaped QRS complexes are present, where L > 
2 and N+L is an even number. 
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10. (currently amended) A medium encoded with a machine-readable 
computer program code for associating ECG waveform data with medical imaging data 
using a data synchronization scheme, said medium including instructions for causing a 
controller to implement a method comprising: 

generating the ECG waveform data using an electrocardiogram device; 
evaluating said ECG data to validate a signal from said electrocardiogram device; 
detecting QRS complexes of ECG data using a detection function; 
analyzing underlying cardiac rhythm based on said detected QRS complexes; 
selecting an even number N of substantiall y normally shaped consecutive QRS 
complexes; 

computing an RR interval between said consecutive QRS complexes to yield N-l 
intervals; 

calculating duration of the representative cardiac cycle by averaging at least a 
plurality of said N-l intervals; 

wherein said calculating duration of the representative cardiac cycle by averaging 
includes averaging by one of a mean method comprising discarding at least one of a 
longest and a shortest interval of said N-l intervals, and computing a mean of a remaining 
N-l intervals indicative of the representative cardiac cycle so as to associate with a 
computed tomography imaging system scan; and A a median method^;]] 

wh e r e in in r esp ons e t o s ai d average- b eing- av er ag ing b y s ai d mean metho d, said 
moon method compris e s: 

discarding at least on e of a longoot and a shortest interval of said N 1 intervals; 
and compu ti ng a mean of a remaining N 1 intervals indicative of the representative 
cardiac cycl e so as to assoc iate w ith a comput e d tomography im aging s y s t e m s can. 

11. (original) The medium of claim 10, wherein said selecting an even 
number N of substantially normally shaped consecutive QRS complexes includes N >8. 
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12. (original) The medium of claim 11, wherein said validating said signal 
from said electrocardiogram device includes evaluating for at least one of noise, baseline 
stability, artifacts, including combinations of at least one of die foregoing. 

13. (original) The medium of claim 1 1, wherein said analyzing underlying 
cardiac rhythm includes determination of a suitable heart rate. 

14-15. (canceled) 

1 6. (original) The medium of claim 15, wherein said discarding includes 
discarding said N-l intervals >1 second. 

17. (original) The medium of claim 1 4, wherein said median method 
comprises: 

arranging said N-l intervals in ascending order; and 

selecting a middle interval of said N-l intervals in ascending order, said middle 
interval indicative of the representative cardiac cycle so as to associate with a computed 
tomography imaging system scan. 

18. (original) The medium of claim 10, wherein said selecting an even 
number N of substantially normally shaped consecutive QRS complexes includes 
selecting N+L consecutive QRS complexes if abnormally shaped QRS complexes are 
present, where L > 2 and N+L is an even number. 

19. (currently amended) A method for associating ECG waveform data with 
image data generated by an imaging system using a data synchronization scheme 
comprising: 

obtaining the imaging system, an electrocardiogram device and an object to be 
examined; . 
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associating said object with the imaging system and said electrocardiogram 
device; and 

processing the image data and the ECG waveform data using the data 
synchronization scheme wherein the data synchronization scheme, 

generates the ECG waveform data using an electrocardiogram device; 

evaluates said ECG data to validate a signal from said electrocardiogram device; 

detects QRS complexes of ECG data using a detection function; 

analyzes underlying cardiac rhythm based on said detected QRS complexes; 

selects an even number N of su bst ant ia ll y normally shaped consecutive QRS 
complexes; 

computes an RR interval between said consecutive QRS complexes to yield N-l 
intervals; and 

calculates duration of the representative cardiac cycle by averaging at least a 
plurality of said N- 1 intervals; 

wherein said calculates duration of the representative cardiac cycle by averaging 
includes averaging by one of. a mean method comprising discarding at least one of a 
longest and a shortest interval of said N-l intervals, and computing a mean of a remaining 
N-l intervals indicative of the representative cardiac cycle so as to associate with a 
computed tomography imaging system scan: and a a median methoa\[[;]] 

wh erein i n r espon se t o said averaging being averaging by s aid mean method, said 
m e an method comprise s : 

discarding at least one of a lon g est an d ar shortest interval -o f said N - l interval s ; 

co mpu t in g -ft- m e on-of remaining - N - l- intervals indicative of th e- r e pr e sentativ e 
cardiac cycle go as to associat e with a computed tomography imaging syotcm scan. 

20. (currently amended) A system for associating ECG waveform data with 
image data using a data synchronization scheme comprising: 
an'imaging system; 
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an object disposed so as to be communicated with said imaging system, wherein 
said imaging system generates image data responsive to said object; and 

a processing device having the data synchronization scheme, wherein the data 
synchronization scheme, 

generates the ECG waveform data using an electrocardiogram device; 

evaluates said ECG data to validate a signal from said electrocardiogram device; 

detects QRS complexes of ECG data using a detection function; 

analyzes underlying cardiac rhythm based on said detected QRS complexes; 

selects an even number N of s ubstantially nonnally shaped consecutive QRS 
complexes; 

computes an RR interval between said consecutive QRS complexes to yield N-l 
intervals; and 

calculates duration of the representative cardiac cycle by averaging at least a 
plurality of said N~l intervals; 

wherein said calculates duration of the representative cardiac cycle by averaging 
includes averaging by one of: a mean method comprising discarding at least one of a 
longest and a shortest interval of said N-l intervals, and computing a mean of a remaining 
N-l intervals indicative of the representative cardiac cycle so as to associate with a 
computed tomography imaging system scan; and A a median method.[[;]] 

wh e rein i n response to s aid av e raging being averaging by said m e an method, said 
moan me t hod comprises: 

discarding at least on e of a l ongest and a s hort e st interval of said N 1 intervals; 

computing a moan of a remaining N 1 int e rvals indicative of the representative 
cardiac cycle s o as - to associate with a c om puted tomography imaging syst e m scan: 

21 . (original) The system of claim 20, wherein said object is a patient. 



Page 7 of 19 

PAGE 8/20* RCVD AT 1M7/2007 10:15:44 AM [Eastern Standard Time}" SVR:USPTO-EFXRF-3/11 * DNIS:2738300" CSID:B6028601 15* DURATION <mm-ss):17-04 



01/17/B7 IB: 22: 34 



B6B286B115-> 



USPTO Cantor Colburn LLP Page BBS 



Appln.No. 10/065,462 
Docket No. 12461 l/GEM-0052 

22. (original) The system of claim 21, wherein said imaging system is a 
computed tomography imaging system. 



23-36. (canceled) 
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